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CLAIMS 



WHAT IS CLAIMED IS: 




1. A 3y-heteroarylideneazaindolin-2-one compound having 
the following chemical structure: 




wherein, 

A is selected from the group consisting of nitrogen, oxygen and 
sulfur and it is understood that when A is oxygen or sulfur, R 3 
does not exist and there is no bond; 



B, D, E, F and G are independently selected from the group 
consisting of carbon and nitrogen but\at least one of D, E, F 
and G must be nitrogen and it is understood that when B, D, E, 
F or G is nitrogen, R 6 , R 7 , R 8 , R 9 and R^, respectively, do not 
exist and there is no bond; 



Z is selected from the group consisting o\ oxygen, sulfur and 

NR 11 wherein, 

R 11 is selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, aryl A hydroxy, 
alkoxy, aryloxy, carbonyl, C-carboxyl, O- 
carboxyl, C-amido, guanyl, sulfonyl and 
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trihalomethanesulf onyl ; 

R 1 is selected Ifrom the group consisting of hydrogen, alkyl, 
cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, 
trihalomethanec'^rbonyl , sulf onyl , trihalomethanesulf onyl , C- 
carboxyl, O-carboxyl, C-amido, and guanyl; 

\ . ■ 

R 2 is selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, aryl and halogen; 

when A is nitrogen\ 

R 3 is selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, aryl, hydroxy, 
alkoxy, ar])loxy, carbonyl, C-carboxyl, O- 
carboxyl, cAamido, guanyl, sulf onyl and 
trihalomethanesulf onyl ; 

R 4 , R 5 , R 6 , R 7 , R 8 , R 9 and\R 10 are independently selected from the 
group consisting of hydrogen, alkyl, trihaloalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, hydroxy, 
alkoxy, aryloxy, thiohydroxy, thioalkoxy, thioaryloxy, 
sulfinyl, sulf onyl, S- sulf onamido, N-Sulf onamido, 
trihalomethanesulf onyl, carbonyl, C-carboxyl, 0-carboxyl, C- 
amido, N-amido, cyano, nitro,\halo, O-carbamyl, N-carbamyl, O- 
thiocarbamyl, N-thiocarbamyl , guanyl, guanidino, ureido, amino 
and -NR 12 R 13 , wherein 

R 12 and R 13 are independently selected from the group 
consisting of hydrogen\ alkyl, cycloalkyl, aryl, 
carbonyl, sulf onyl and, \ combined, a five- or six- 
member heteroalicyclic r^Lng containing at least one 
nitrogen; and, 

R 4 and R 5 or R 5 and R 6 may combine to\form a six-member 
cycloalkyl, aryl, heteroaryl or heteroalicyclic ring; 



SD-93278.1 



113 




238/130 
PATENT 



^j(gk and the physiologically acceptable salt and prodrugs thereof, 

\ 2. The compound, salt or prodrug of claim 1 wherein 

(j/f0/^\is selected from the group consisting of hydrogen and all^yl , 

cy 

/ 3. The compound, salt or prodrug of claim 2 yiierein Z is 

oxygen . 



4. The compound, salt or prodrug of cjl^im 3 wherein R 2 
is hydrogen. 



5. The compound, salt or prodrug of claim 4 wherein R 7 , 
R 8 , R 9 and R 10 are independently selected from the group 
consisting of hydrogen, alkyl, a^koxy, thioalkoxy, nitro, amino 
and N-amido. 



6. The compound, ^alt or prodrug of claim 5 wherein D is 
nitrogen. 

7. The compound, salt or prodrug of claim 5 wherein E is 
nitrogen, 

8. Jnie compound, salt or prodrug of claim 5 wherein F is 
nitrogen^ 



9. The compound, salt or prodrug of claim 5 wherein G is 
fitrogen. 

10. The compound, ^wor prodrug of claim 5 wherein E 



and G are nitrogen. 



cy 



ie_compound, salt or prodrug of claim 1 wherein A is 

nitrogen. 

12. The compound, salt or prodrug of claim 11 wherein"" 
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is selected from the group consisting of hydrogen and alk} 



13. The compound, salt or prodrug of claim 12 jtfnerein R 4 , 
R 5 and R 6 are independently selected from the groups consisting 
of hydrogen, alkyl, C-carboxy and a six-membe^^ ^ycloalkyl ring 
formed by the combination of R 4 and R 5 

14. The compound, salt or pro^ug of claim 12 wherein R 4 
and R 6 are alkyl and R 5 is hydroc 

15. The compound, s^2x or prodrug of claim 1 wherein A is 
sulfur. 



16. The compound, salt or prodrug of claim 15 wherein R 4 , 
R 5 and R 6 are ^independently selected from the group consisting 
of hydrogprf, alkyl, cycloalkyl, alkynyl, aryl, heteroaryl, 
aryloxy; thioalkoxy, halo, nitro, trihalomethane-carbonyl and 
an^fryl ring or a heteroaryl ring formed by the combination of 
and R 5 . 



17. A compound selec 




m the compounds shown in Table 




18. A compound selected from the group consisting of 3- 
(3 , 5 -dimethyl -lH-pyrrol- 2 -ylmethylene) -1,3 -dihydro-pyrrolo [2,3- 
b] pyridin-2-one, 3- (3 , 5-diethyl-lH-pyrrol-2-ylmethylene) -1,3- 
dihydro-pyrrolo [2, 3-b] pyridin-2-one, 3- (3H-imidazol-4 - 
ylmethylene) -1, 3 -dihydro-pyrrolo [2, 3-b] pyridin-2-one, 3- [4- 
methyl-5- (2-oxo-l, 2 -dihydro-pyrrolo [2, 3-b] pyridin-3- 
ylidenemethyl) -lH-pyrrol- 3 -yl] -propionic acid, and 3- [2,4- 
dimethyl-5- (2-oxo-l, 2 -dihydro-pyrrolo [2 , 3 -b] pyridin-3 - 
ylidenemethyl) -lH-pyrrol-3-yl] -propionic acid. 

harmacological composition of said compound, salt 
(r prodrug o.£--any one of claT~ " 
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A method for the modulation of the catalytic activity 



of a protei! 



orosine kinase comprising administering said 



compound, salt of^^pdrug of any one of clainy^ l^iB to said 
protein tyrosine kinase. 

21. A method for treating or pi^enting a protein 
tyrosine kinase related disorder in an org&a4sm comprising 
administering a therapeutically effective amount>©^ said 
pharmacological composition of claim 19 to said organiS 

!2. The method of claim 21 wherein said protein tyrosine 
kinas^y related disorder comprises a cell proliferation, 
differentiation or growth disorder. 

23. The method of claim 22 wherein said cell 
proliferation, differentiation or growth disorder comprises a 
PDGF related disorder . 

24. The method of claim 23 wherein said PDGF related 
disorder comprise^ cancer. 



25. The method 
blastoglioma , Kaposi 1 
cancer or prostate cartfc 




.aim 24 wherein said cancer comprises 
sarcoma, melanoma, lung cancer, ovarian 



26. The method of claim 22 wherein said cell 
proliferation, differentiation or growth disorder comprises a 
EGF related disorder. 

27. The method of claim 26 ^herein said EGF related 
disorder comprises cancer. 

28. The method of claim 27 wherein said cancer comprises 
squamous cell carcinoma, astrocytoma, glioblastoma, head and 



SD-93278.1 



116 



t 



238/130 
PATENT 



neck cancer, lung cancer and bladder cancer. 



The method of claim 22 wherein said cell 
proliferation, differentiation or growth disorder comprises a 
IGF rela\ed disorder. 

30. T>he method of claim 29 wherein said IGF related 
disorder comprise cancer. 

31. The method of claim 3 0 wherein said cancer comprises 
breast cancer, Wtall-cell lung cancer, and gliomas. 

32. The method of claim 22 wherein said cell 
proliferation, differentiation or growth disorder comprises a 
met related disorder 



33 . The method oJ 
disorder comprises cance 



clainu32 wherein said met related 



34. The method of c laiim 33 wherein said cancer comprises 
colorectal cancer, thyroid qancer, pancreatic and gastric 
carcinoma, leukemia and lymphoma, Hodgkin's disease and 
Burkitts disease. 



35. The method of claim 2l\ wherein protein tyrosine 
kinase related disorder comprises\arthritis, diabetic 
retinopathy, restinosis, hepatic ca^rrhosis, atherosclerosis, 
angiogenesis, glomerulonephritis, drabetic nephropathy, 
thrombic microangiopathy syndromes, transplant rejection, 
autoimmune disease, diabetes or hyperimmune disorders. 

36. The method of claim 21 wherein \aid organism is a 
mammal . 



37. The method of claim 36 wherein said\mammal is a 
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38. A combinatorial library of at least 10 3- 
heteroarylideneazalndolin-2-one compounds that can be formed by 
reacting an azaindovLin-2-one with an acyl compound, wherein 
said azaindolin-2-one has a structure set forth in formula 2 




wherein 

D, E, F and G are independently selected from the group 
consisting of carbon and nitrogen but at least one of D, E # F 
and G must be nitrogen and it \is understood that when D, E, F 
or G is nitrogen, R 7 , R 8 , R 9 anc\ R 10 , respectively, do not exist 
and there is no bond; 



R 7 , R 8 , R 9 and R 10 are independently selected from the group 
consisting of hydrogen, alkyl, trMialoalkyl , cycloalkyl, 
alkenyl, alkynyl, aryl, heteroaryl\ heteroalicyclic, hydroxy, 
alkoxy, aryloxy, thiohydroxy, thioaukoxy, thioaryloxy, 
sulfinyl, sulfonyl, S-sulf onamido, I^-Sulf onamido, 
trihalomethanesulf onyl, carbonyl, C-carboxyl, O-carboxyl, C- 
amido, N-amido, cyano, nitro, halo, o\carbamyl, N-carbamyl, O- 
thiocarbamyl, N-thiocarbamyl , guanyl, guanidino, ureido, amino, 
and -NR 12 R 13 , wherein \ 

R 12 and R 13 are independently selected from the group 
consisting of hydrogen, alkyl, \cycloalkyl , aryl, 
carbonyl, sulfonyl and, combinek,aC?jM-ve- or six- 
member heteroalicyclic ring cont^^ning at least one 
nitrogen; and, 
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Z is selected \from the group consisting of oxygen, sulfur and 

NR 11 wherein, \ 

R 11 is ^selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, aryl, hydroxy, 
alkoxy, aryloxy, carbonyl, C-carboxyl, O- 
carboxyl,\^C-amido, guanyl, sulfonyl and 
trihalomethanesulf onyl ; and 



R 1 is selected from the^group consisting of hydrogen, alkyl, 
cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, 
trihalomethanecarbonyl , sulfonyl , trihalomethanesulf onyl , C- 
carboxyl, O-carboxyl, C-ar^ido, and guanyl; 



and wherein said acyl compound^ has the structure set forth in 
formula 3 



(3) 




wherein 

A is selected from the group consisting \pf nitrogen, oxygen and 
sulfur and it is understood that when A \s oxygen or sulfur, R 3 
does not exist and there is no bond; 

B is selected from the group consisting of ^carbon and nitrogen 
and it is understood that when B is nitrogen\ R 6 does not exist 
and there is no bond; 



R 2 is selected from the group consisting of ( 
cycloalkyl, aryl and halogen; 



in, alkyl, 
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when A is\nitrogen # 

l3 is selected from the group consisting of 
Hydrogen, alkyl, cycloalkyl, aryl, hydroxy, 
alicoxy, aryloxy, carbonyl, C-carboxyl, 0- 
carboxyl , C - amido , guany 1 , sul f onyl and 
trin^lomethanesulf onyl ; 

R 4 , R 5 , and R 6 arfe independently selected from the group 
consisting of hydrogen, alkyl, trihaloalkyl, cycloalkyl, 
alkenyl, alkynyl, nryl, heteroaryl, heteroalicyclic, hydroxy, 
alkoxy, aryloxy, tndohydroxy , thioalkoxy, thioaryloxy, 
sulfinyl, sulfonyl, >S-sulf onamido, N-Sulf onamido, 
trihalomethanesulfonyl, carbonyl, C-carboxyl, 0-carboxyl, C- 
amido, N-amido, cyanoA nitro, halo, O-carbamyl, N-carbamyl, 0- 
thiocarbamyl , N-thiocaiybamyl , guanyl, guanidino, ureido, amino 
and -NR 12 R 13 , wherein 

R 12 and R 13 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, aryl, 
carbonyl, sulfoiwl and, combined, a five- or six- 
member heteroaliqyclic ring containing at least one 
nitrogen; and, 

R 4 and R 5 or R 5 and R 6 may combine to form a six-member 
cycloalkyl, aryl, heteroaryaf^bryheteroalicyclic ring. 

39. The combinatorial library of claim 38, wherein said 
azaindolin-2-one is selected from the group consisting of the 
indole portion of the compounds U is ted in Table 1. 




40. The combinatorial libraVy of claim 38, wherein said 
acyl compound is selected from the group consisting of the acyl 
portion of the compounds listed in\Table 1. 



£&/41. A method for synthesizing an indolinone compound of 
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any one of \laims 1-17 comprising the step of reacting a first 
reactant with\a second reactant in a solvent and in the 
presence of a Js>ase at elevated temperatures, wherein said first 
reactant is an a^aindolin-2-one having the structure set forth 
in formula 2 

3 7 



[2) 




wherein 

D, E, F and G are independently^ selected from the group 
consisting of carbon and nitrogen but at least one of D, E, 
and G must be nitrogen and it is understood that when D, E, 



R 9 and R 10 \ respectively, do not exist 




F 
F 



or G is nitrogen, R 7 , R 8 
and there is no bond; 



R 7 , R 8 , R 9 and R 10 are independently selected from the group 
consisting of hydrogen, alkyl, trihaloaukyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, hydroxy, 
alkoxy, aryloxy, thiohydroxy, thioalkoxyA thioaryloxy , 
sulfinyl, sulfonyl, S-sulf onamido, N-Sulf onamido, 
trihalomethanesulf onyl, carbonyl, C-carboxyl, O-carboxyl, C- 
amido, N-amido, cyano, nitro, halo, O-carbamjcl, N-carbamyl, O- 
thiocarbamyl , N-thiocarbamyl , guanyl, guanidir^o, ureido, amino, 
and -NR 12 R 13 , wherein 

R 12 and R 13 are independently selected :Erom the group 
consisting of hydrogen, alkyl, cycloalftyl, aryl, 
carbonyl, sulfonyl and, combined, a fiver or six- 
member heteroalicyclic ring containing at\ least one 
nitrogen; and, 
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Z is selected from the group consisting of oxygen, sulfur and 
NR 11 wherein, 

R 11 i^v selected from the group consisting of 
hydrogfen, alkyl, cycloalkyl, aryl, hydroxy, 
alkoxy, Naryloxy, carbonyl, C-carboxyl, O- 
carboxyl ,\ C-amido, guanyl, sulfonyl and 
trihalometnanesulf onyl ; and 



R 1 is selected from the group consisting of hydrogen, alkyl, 



cycloalkyl, aryl, heteroa^ryl, heteroalicyclic, hydroxy, alkoxy, 
trihalomethanecarbonyl , sulfonyl , trihalomethanesulf onyl , C- 
carboxyl, O-carboxyl, C-amido, and guanyl; 



and wherein said second reactant\ is an acyl compound having the 
structure set forth in formula 3 



(3) 




wherein 

A is selected from the group consisting of \ nitrogen, oxygen and 
sulfur and it is understood that when A is oxygen or sulfur, R 3 
does not exist and there is no bond; 



B is selected from the group consisting of carbon and nitrogen 
and it is understood that when B is nitrogen, R\ does not exist 
and there is no bond; 



R 2 is selected from the group consisting of hydroge 
cycloalkyl, aryl and halogen; 



alkyl , 
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when A is niorogen, 

R 3 is selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, aryl, hydroxy, 
alkoxy, aryloxy, carbonyl, C-carboxyl, 0- 
carboxvl, C-amido, guanyl, sulfonyl and 
trihalomethanesulf onyl ; 

R 4 , R 5 , and R 6 are independently selected from the group 
consisting of hydrogen, alkyl, trihaloalkyl , cycloalkyl, 
alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, hydroxy, 
alkoxy, aryloxy, thiolwclroxy, thioalkoxy, thioaryloxy, 
sulfinyl, sulfonyl,- S-siilf onamido, N-Sulf onamido, 
trihalomethanesulf onyl , \carbonyl, C-carboxyl, O-carboxyl, C- 
amido, N-amido, cyano, ni^ro, halo, O-carbamyl, N-carbamyl, 0- 
thiocarbamyl, N-thiocarbamyl , guanyl, guanidino, ureido, amino 
and -NR 12 R 13 , wherein \ 

R 12 and R 13 are independently selected from the group 
consisting of hydrogen, alkyl, cycloalkyl, aryl, 
carbonyl, sulfonyl and, combined, a five- or six- 
member heteroalicyclic ring containing at least one 
nitrogen; and, \ 

R 4 and R 5 or R 5 and R 6 may combine\to form a six-member 
cycloalkyl, aryl, heteroaryl or heteroalicyclic ring. 

4*2^. The method of claim 41, wherein said first reactant 
is an azairiaeJ v i£ 1 ~ 2 ~ orie selected from the group consisting of 
the indole portion^fthe compounds listed in Table 1. 

43. The method of claim 4>^*herein said second reactant 
is an acyl compound selected from the§i?Qiip consisting of the 
acyl portion of the compounds listed in Table^i^^ 
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44. The method of claim 41, wherein said base is selected 
from the group consisting of a nitrogen base and an inorganic 
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base - 

45- The method of claim 41, wherein said solvent is 
selected from the group consisting of water, an alcohol, and 
dimethylf ormamide . 
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